A nano-circular single-stranded DNA as a novel tool for SNPs detection.
Analysis of single nucleotides polymorphisms (SNPs) is very important for the elucidation of gene-based physiological differences. For high-throughput applications, detection systems need to be highly selective, highly sensitive, and simple. In this study, we investigated whether synchronous transcription and translation from nano-circular single-stranded DNA (ssDNA) might be useful for the detection of SNPs. A nano-circular probe ssDNA was designed to contain codons for a (His)6 peptide, and the sense mRNA transcribed from this ssDNA contains a Shine-Dalgarno sequence, a start AUG codon, 6 His codons (CAU), and a stop UAG codon. The entire circular ssDNA is 55 nt and contains T20 as a linker sequence and a binding site for the target SNP-containing DNAs. Our results that show SNPs can be detected by the cell-free synthesis of the (His)6 peptide from this ssDNA. Because this method allows sequence distinction, signal amplification, and easy detection in one system, it should improve the efficacy of high-throughput gene analysis.